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ABSTRACT 

Ag?msUs rn’enuam J.F. Gmel. is reported Irom temporary and permanent ponds of the region ol 
Huimilpan and Amealcool the state ol Queretaro, Mexico. Previously, it was only known Irom Aus- 
tralia. south Africa, Argentina, Chile, United State ol America, the Hawaiian Islands and recently 
from Costa Rica, Diagnostic morphological and anatomical charactersand illustrationsare provided, 
and collection data and voucher specimens are cited. 



RESUMEN 



Agrostis avcmiceci J.F. Gmel.se cita de charcos temporales y permancntesde la region de Huimilpan y 

* 

Amcalco en el estado de Queretaro. Mexico. Anteriormente solo se conocia de A ust rah a, sur de Africa, 
Argentina, Chile, Estados Unidos de America, Islas llawai y recientemente de Costa Rica. Se 
proporcionan caractcres mortologicos y anatomicos diagndsticos e ilustraciones y se citan losdatos 
de las colectas y cspedmenes examinados. 



INTRODUCTION 



Agrostis is a genus ol grasses that was described by J.F. Gmelin in 1791. The ge- 
nus is included in 




.'cunnae 




1994; Valdes-Reyna & Davila-Aranda 1995). As presently circumscribed, the 
genus includes about 125-220 species (Acosta-Castellanos 1990; Beetle 1983: 
Clayton & Renvoize 1986; McVaugh 1983; Watson &r Dali witz 1992) which grow 
in temperate and cold regions from both hemispheres. In the tropics, they are 
mostly restricted to the high altitude mountains. Currently, the most recent 
list ol species for Mexico (Espejo-Serna et al. 2000) shows that 23 species are 

an aquatic I lora project ol the Queretaro 
state Mahinda Martinez made a collection ol subaquatic grasses Irom the 

giost is avcnacca J.F. 





Huimilpan and Amealco municipalities 
Gmel. This collection represents the lirst record of A. avcnacca Irom Mexico 
and increases the number ol species to 24. 
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Agrostis avenacea J.F. Gmel., Syst. Nat. 2(1):I71. 1791. CciUimagrostis civcnaccd (J.F. 

Gmel.) Bech.. Candollea 7:519. 1938. Lack nagrost is avcuiuca (J.F. Gmel.) Veldkamp, 
Blumea 37:230. 1992. 

Agrostis debit is Poir, Fncycl. Suppl. 1:249. 1810. Vi l/iitlcbi Us (Poir.) P. Beauv., Ess. Agrostogr. 16, 147, 
181. 1812. 

Agrostis /orsteri Roem. ex Schult., Syst. Veg. 2:359. 1817. 

Agrostis leonii Pa rod i, Rev. Argent. Agron. 29(1-2): 19. 1962 



Agrostis ligulata Steud., Syn. Pl.Glumac. 1:173. 1854. 

Agrostis retrofracta Willd. Enum. Pi. 1:94. 1809. Iau hnagrostis retrojraeta (Willd.) Inn. Fund. 
Agrost. 128. 1820. Vil/ct ret ro/racta (Willd.) P. Beauv. Fss. Agrostogr. 16, 148, 182. 1812. Pcyeuxia 
ret roj rado (Willd.) Kunth. Rev. Gramin. 1:77. 1829. Calamcigrost is retwfructa (Willd.) Link, 
1 lortus Berol. 2:247. 1833. 

Avena /ili/onnisG. Forst. El. Ins. A ust. Prodr. 9. 1786. Agrostis fili/ormisiG. Forst.) Spreng., Prim. FI. 
Hal. 32, 1807. Lac h nagrost is fili/ormis U7 Forst.) I nn., Fund. Agrost. 128. t. 10, 1820. 
Calumagrosti s fili/onnis (G. Forst.) Rept. Bot. Surv. Tongariro Natt. Park 35, 1908. Pcyeuxia 
i form is (G. Forst.) Petrie, Subantartic Isl. 2:474. 1909. 

Pcyeuxia /orsteri Kunth, Revis. Gramin. 1:77. 1829. 

• * 

L ac hnagrost is wilhlcnowi i Tnn.,Gram. Unit 1 Sesguil 1.217. 1824. Calamugrostis willdenowi i (Trim) 

Steud., Syn. PI. Glurnac. 1:192. 1854. 

/ 

Plants annual, cespitose. Culms erect, thin, breakable, 20-60 cm tall, 1-2 mm 
broad. Leal blade flat, 5-20 cm long, 1-3 mm broad. Ligule 2-5 mm long. Panicle 
open, lax, 15-30 cm long; branches thin, slender, inferiors as longer as inflores- 



cence axis. 




acute, 2-5 mm long, 1- 
nerved, scabrous on the keel. Lemma membranous, pilose, 1. 4-1.6 mm long, 5- 
nerved, with a mid-dorsal once-geniculateawn. Palea membranous, 1.1-1. 3 mm 



long, nearly as long as lemma, 2-nerved, tip bilid, callus pubescent. Chromo- 
some number: 2n = 28. (Pig. 1A-F) 



Habitat.— Agrost is avenacea grows on dry to moist soils, with abundant clay 
and from 15 to 2350 m in elevation. In Mexico, it is grows around small streams, 



temporary and permanent ponds, and at sites at 2280-2350 m in elevation, it is 
found as a member ol the subaquatic vegetation (Fig 2B). 

Distribution.— This species is native to Australia (Canberra, New South 
Wales, Queensland and Tasmania) and New Zealand. In the Missouri Botanical 
Garden’s herbarium and VAST nomenclatural database (W 5 TROP1COS) 
(www.mobot.org), there are records ot its introduction in South Alrica, Argen- 
tina (Buenos Aires, depression of El Salado, Entre Rios and Santa Fe) and Chile 
(lsla de Pascua) (Nicora <Sr Rugolo 1987), as well as, some temperate regions of 
the United States ol America (California, Texas and Ohio), and the Hawaiian 
Islands (Hawaii, Kauai, Molokai, Oahu) (Hitchcock 1950). Recently, it was re- 

, Costa Rica (Davidse 1998). In Australia, it is an abundant 
weed of inundated places (Vicker) 





et al. (1994) recognize this taxon in the segregate genus Lac hnagrost is. 

In Mexico, Agrostis avenacea was collected from the municipalities of 
Huimilpan and Amealco, in the southern portion of the state of Queretaro(Fig. 



NAVA-ROJO ET AL„ AGROSTIS AVENACEA IN THE MEXICAN FLORA 



425 




Fig. '\.Agrostis avenacea J.F. Gmel. (M. Martinez 2936, QMEX). A. Habit. B. Floret. C. Caryopsis. D. Spikelet. E. Inflorescence 
branches. F. Indument of inflorescence branches. G-H. Leaf blade anatomy. G. Detail of transverse section (Af. Martinez 
2936, QMEX). H. Abaxial epidermis as seen in surface view (Af. Aforf/nez 2953, QMEX). Stippling indicates the costal re- 
gion in H. 
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2 A). This species has nor 




reviously reported in any I loristic study Irom 




Mexico. This taxon was introduced to U.S.A (Hitchcock 1950; Davidse et al. 1998). 
In California and texas, plants ot A. avenaeea act like tumble weeds and its dried 
panicles are carried widely by wind and in the process dispersing seeds. It is 
unknown whether the populations o( A. avenaeea Irom Mexico is the result ol 
long-range wind dispersion, or by some other manner, such as by vehicles pass- 
ing through wetlands and picking up spikelets and panicles. It is 
this taxon is growing in other states ol Northern Mexico, as wel I. 

Specimens examined: MtXICO: Querctaro: Mpio. Iluimilpan, armvo La Beata. km 42 carrctera 
()uereiaro-Amealco-l.a Beata. 20 21’ LN y 100 I 3' L\Y. 2350 msnm. I5Mav 1006, Mari inez 2946. Mpio 
1 ini m 1 1 pan, L I .a ( .a I led km ) 3 Car ret era Que retaro- A mealco. hacia las alueras de 1 limn ilpan 20 22.4' 
LN, 100 16.5' 1W, 2280 msnm, 1 3 May 1006, Mi in incz 2032,2054,2055: Mpio. Amealco, km 31 carretera 
A mealco San |uan del Rio. 2 km al I: de Amcalco, charco permanente a la on I la de la carretera, 20 
12.84' LN. 100 OJ 6' IYV, 2400 msnm. 25 lul 1906. Mart incz 3451, 3855; Mpio. Amealco, km 5 carretera 



Amealco-San lldclfonso, charco temporal. 20 10.80' LN, 100 5.40' IW 2640 msnm, 5 Nov 1006. 
Mi u lincz 4667 (QMLX, duplicates lor distribution to 1EB and ML.Xl 0. 

Avrost is avenaeea is distinguished bv its slender, thin and lax ini lorescences. 

O O J 

The spikelets ol mature inf lorescences are easily dispersed by the wind. 

Leaf blade anatomy 

The abaxial epidermis and inner structure ol the leal blade were studied. The 
epidermis and transverse sections were obtained 161 lowing Gomez-Sanchez and 
K oc h ( 1 998 ). 



Abaxial epidermis — Oil lerentiation ol the costal and intercostal zones incon 



cei is. Pa 




ong cells, I usilorm, longer than wide. Stomata abundant, 37-39 pm 

hidden bv interstomatal long 

J o 

ae absent. Pricklesa lc\\ r in the costal zone. Silica bodies, microhairs 



spicuous. I 

long, parallel -sided subsidiary ce 




and macrohairs absent (F : ig. 1 H). 

Transverse section— Outline ol the blade U-shaped, nodular. Abaxial and 
adaxial surface with rounded ribs associated with all vascular bundles; abaxial 




irs 




and adaxial lurrows broad and deep. Vascular bundles nine; 

vascular bundles. Outer vascular bundle sheaths absent. Sclerenchyma costal 

/ 

strands present, the abaxial in 2-4 cells wide and 1-2 cells tall, the adaxial in 1- 
3 cells wide and 1-2 cells tall or absent. Chlorenchyma nonradiate, its cells ol 

J 

various sizes and shapes, continuous between adjacent vascular bundles. Co 
oil ess parenchyma cells absent. Bullilorm cells in Ian-shaped, adaxial group 
no conspicuous, central cell relatively small, or absent (Pig. 1G). 



Agrost isaveihieea is clean y a member ol the Pooideae in itsanatomical fea- 
tures. It isa Non-Kranz species, with C 3 photosynthctic metabolism (I I at tersley 
Nr Watson 197a). It has a typical “pooid” anatomy, characteristic ol those spe- 
cies that grow in temperate climates. The leal blade is nodular with ribs and 
deep lurrows in the abaxial and adaxial surfaces. The limited development of 
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Fig. 2. Region of Mexico where Agrostisavenacea was colected. 2A. Map showing Municipalities of Amealco and Huimilpan 
of the State of Queretaro, Mexico. 2B. Temporary pond in the Municipality of Amealco in the Satate of Queretaro. 
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abaxial and adaxia 




ana explains the presence of the breakable and 




ax culms and suggests that Agrostis avenacca is ada 

Several taxonomic treatments of Agrost is exist ( A c os t a -Caste llanos 1990; 



Poh I 1980; P 




; Davidse 1998), however these treatments are 



partial and taxonomic all ini ties ol the species are uncertain. The genus Ag ms l is 
urgently needs a world revision (Pohl &r Davidse 1994; Davidse 1998). In addi- 



tion to the morphological, anatomical, micromorphological work, the develop- 
ment of molecular studies will be a very important contribution to circum- 
scription of Agrost is species. 
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